>80% provided strong support for the monophyly of groups such as Dicaryomycotina, Ascomycetes, and Basidiomycetes. 11. This phylogenetic hypothesis supports the monophyly of most groups recognized in traditional classifications, and the addition of taxa may resolve finer relations. For example, in Basidiomycetes, Auriculariales (represented by Auricularia auricula, A. polytricha, and Pseudohydnum gelatinosum) is recognized as monophyletic, yet its placement within the Homobasidiomycetes lade (defined by Multiclavula mucida, Thanatephorus cucumeris, Spongipellis unicolor, and Athelia bombacina) is problematic. In Ascomycetes, only the order Pezizales (represented by Peziza badia, Gyromitra esculenta, Morchella elata, Inermisia aggregata, and Plectania nigrella),
here recognized as paraphyletic, differs from the first author's previous molecular phylogenies (9) . 12. In Ascomycetes, the hypothesis of two independent gains of the lichen symbiosis is more parsimonious than that of a single origin with three subsequent losses. In Basidiomycetes, the hypothesis of three independent gains of the lichen symbiosis is more parsimonious, because a single origin would require one gain and eight losses. Although gain and loss can be variably weighted so that the loss of the lichen symbiosis is easier than its gain, this strategy ignores the necessary replacement of the lost lichen symbiosis with a gained saprobic, symbiotic, or parasitic habit. 13 (19) . NGF mRNA was expressed in very small amounts throughout postnatal muscle development without appreciable change (20) . BDNF and NT-3 mRNA were maximal during the first 1 to 3 weeks of postnatal development (17 and 350 fg per microgram of total RNA, respectively) but decreased thereafter (Fig. 1, A and B) . Levels of BDNF and NT-3 mRNA in adult muscle were six to seven times lower than in early postnatal development (3 and 50 fg per microgram of total RNA, respectively).
In contrast, expression of NT-4 mRNA increased progressively after birth and during the first 5 weeks (approximately 10-fold), reaching maximal amounts in adult muscle (20 
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Regulation of NT-4 mRNA in skeletal muscle differs from that of other neurotrophins. The amount of NT-4 mRNA in gastrocnemius muscle decreases markedly 24 hours after sciatic nerve transection, whereas those of other neurotrophin mRNAs increase (BDNF) or do not change (NGF and NT-3) (3). We hypothesized that expression of NT-4 mRNA in skeletal muscle may be dependent on neuronal stimulation. Thus, we analyzed the amount of NT-4 mRNA in soleus muscle after local blockade of neuromuscular transmission with a-bungarotoxin (BTX), a competitive antagonist of the neuromuscular neurotransmitter acetylcholine (21) . Maximal muscle paralysis (80%) was seen 12 hours after BTX application (Fig.  IC) . Activity recovered progressively thereafter, with 40% paralysis remaining 48 hours after the beginning of the treatment (Fig.  1C ). The levels of NT-4 mRNA were significantly reduced 33 hours after BTX application, and at 48 hours, NT-4 mRNA levels were decreased by more than 20-fold as compared with the control (Fig. ID) . Thus, as previously reported after denervation (3), A 1 2 3 4 5 6 7 8 9 BDNF neuromuscular transmission blockade downregulated NT-4 mRNA expression 24 hours after the onset of muscle paralysis, which indicates that NT-4 expression in skeletal muscle is controlled by the postsynaptic action of acetylcholine.
To investigate the effects of increased activity on the expression of NT-4 mRNA, we analyzed the levels of different neurotrophin mRNAs in soleus and gastrocnemius muscles after electrical stimulation of the sciatic nerve (22). An increase in expression of NT-4 mRNA in soleus and gastrocnemius muscles was already detected 3 hours after a 1-hour electrical stimulation of the sciatic nerve (Fig. 2, A and B) . Expression of NT-4 mRNA reached maximal levels (a five-to sevenfold increase as compared with the control) 12 hours after stimulation and decreased thereafter, reaching control levels 48 hours after treatment (Fig.  2, A and B) . A greater increase was observed in soleus than in gastrocnemius muscle ( Fig. 2A) . A small increase in NT-4 mRNA expression was also observed in muscle on the nonstimulated side (Fig. 2 (20) . Levels of NT-4 mRNA were increased further after a second stimulation at a 6-hour interval ( Fig. 2A) , which indicates that NT-4 mRNA up-regulation after muscle activation was not refractory to repeated stimulation. In contrast to NT-4, levels of NGF mRNA were not changed by the treatment (20) , whereas those of BDNF and NT-3 decreased (approximately 50%) between 3 and 12 hours after stimulation, returning to normal levels 24 to 48 hours after treatment ( Fig. 2A) (Fig. 3A) . A larger proportion of fibers was found to express NT-4 mRNA in soleus than in gastrocnemius muscle (20) , which is in agreement with the greater amount of expression of NT-4 mRNA in this muscle after electrical stimulation. Electrical stimulation markedly increased NT-4 mRNA expression (Fig. 3B) , although it did not augment the proportion of fibers expressing NT-4 mRNA, which suggests that NT-4 expression in muscle was restricted to a specific type of muscle fiber. Like NT-4 mRNA, immunoreactivity corresponding to NT-4 was localized to sparse muscle fibers in gastrocnemius muscle (Fig. 3C ), and to a larger proportion of fibers in soleus muscle (Fig.  3D ). As predicted (3) , denervation markedly decreased NT-4 immunoreactivity (Fig. 3E) , demonstrating a correspondence between the regulation of NT-4 mRNA and protein in skeletal muscle. Electrical stimulation, on the other hand, increased the intensity of NT-4 immunoreactivity but did not change the number of fibers expressing NT-4 (20) . Because of the larger proportion of NT-4-immunoreactive fibers in soleus than in gastrocnemius muscle, we speculated that slow-twitch, type I fibers may have been the origin of NT-4 immunoreactivity in these muscles. Acid-resistant adenosine triphosphatase (ATPase) staining of adjacent sections showed a similar pattern to that obtained after NT-4 immunohistochemistry (Fig. 3F) (that is, lacking the tyrosine kinase domain), and no TrkB mRNA corresponding to full-length catalytic receptors was seen at any stage of muscle postnatal development (26) . In contrast, adult motor neurons do express full-length TrkB mRNA (16, 27) 
